This study explored how asynchronous discussion supported by a Web-based learning system facilitated collaborative learning. The participants in this study consisted of the instructor, facilitators, and the students in a master's level course at a university in the south. Different sources of evidence were used in the study (individual/group interviews, and discussion board transcripts), and various methods were used to analyze the data (inductive analysis and discourse analysis). Three main categories with multiple themes emerged from the data as important for facilitating collaborative learning in online environments: context (i.e., structural support, active participation), community (i.e., a formation of membership, generation of social dialogue), and cognition (i.e., a social process of learning, communal facilitation). Implications for research and practice are described at the conclusion of the article.
experience, maintenance of active student participation, and improved social relationships among participants (Jonassen & Kwon, 2001; Klobas & Haddow, 2000; Oliver, Omari, & Herrington, 1998) . Research also indicates that collaborative learning can be well supported by the features available in most Web-based learning systems (de Jong, Veldhuis-Diermanse, & Lutgens, 2002; Kemery, 2000; Rogers, 2000) .
From the earliest exploration in online education theory and practice, collaborative learning has been suggested to be a robust principle for WBLE design and implementation (Harasim, 1990; Hmelo, Guzdial, & Turns, 1998; Islas, 2004) . Many WBLE applications have been developed based on, and helped to advance the features of, collaborative learning (Harasim, 2002; Hill, Wiley, Nelson, & Han, 2004) . Many studies report positive benefits of using technology for collaborative learning (e.g., enhanced social interaction and mutual construction of knowledge) (Harasim, 2002; Islas, 2004; Kanuka & Anderson, 1998 ). Yet, how WBLEs enable the generation and support of these interactions remains largely unknown. Further, while numerous studies have addressed the comparative advantages and disadvantages of computer supported or technologically mediated learning versus traditional, face-to-face learning environments (Barkhi, Jacob, & Pirkul, 1999; Jonassen & Kwon, 2001; Wegner, Holloway, & Garton, 1999) , there has been little research enabling us to further our understanding of the learning processes that occur within these environments.
An underlying theoretical framework to describe how collaborative learning occurs in a Web-based environment does not yet exist. One reason may be that to design effective environments for collaborative learning on the Web, it is important to conceptualize the salient features of the technology and learning in a manner directly relevant to pedagogical approaches and group processes associated with collaborative learning (Garrison, Anderson, & Archer, 2000; Kirschner, Strijbos, Kreijns, & Beers, 2004) . Another reason may be that a detailed analysis of the nature of collaborative processes and dynamics through which learning occurs is seldom reported.
One solution to resolve these challenges could be the analysis of the content and flow of the exchange of messages among learners. In addition, we may also need to investigate the ways in which technological features can engage group dynamics that contribute to learning outcomes. This type of analysis may facilitate the interpretation of the meaning of the exchanges among team members, therefore enhancing our understanding of the way learners interact and learn collaboratively.
The purpose of this study was to explore how asynchronous discussion supported by a Web-based learning system facilitated collaborative learning. The main research question for the study was: "What indicators represent and support collaborative learning in a Web-based environment?" A review of the literature related to online collaborative learning is presented first. Next, the study itself is described. The article ends with a discussion of the results and implications for future research and practice.
LITERATURE REVIEW A Social View of Learning: Situative Approach
Many contemporary educational research and theorists accept the idea that learning is social in nature (e.g., Bereiter, 2002; Bransford, Brown, & Cocking, 2000) . From this perspective, learning is no longer viewed as a transmission of knowledge from a teacher to a student, but a process of knowledge construction in which each participant contributes to and benefits from the ideas shared by others. Such ideas are not new; the foundations of social learning theories include but are not limited to constructivist viewpoints (i.e., neo-Piagetians) and sociocultural theories (i.e., Vygotsky).
Three common ideas are typically associated with social theories of learning: learning occurs in community, knowledge emerges through a web of interactions, and intelligence is distributed among learners (Brown, Collins, & Duguid, 1989; Pea, 1993; Salomon, 1993) . From this perspective (i.e., co-construction of knowledge), learning is signified by participation in a social process of knowledge construction (Lipponen, Hakkarainen, & Paavola, 2004) . Further, collaboration becomes a "reaculturation process" (i.e., cultural change) (Bruffee, 1999 ) that supports learners, as they become members of knowledge communities.
Theories related to situated and shared cognition have gained much attention in the last decade. Situated learning has been used as a theoretical framework to describe the social construction of knowledge (e.g., Lave, 1997; Roschelle, 1996; Wilson & Myers, 2000) . In this view, the construction of meaning is tied to a specific context and purpose. Shared understanding enables learners to achieve a common goal and dynamic knowledge construction through interaction/collaboration within a group setting.
The situative approach contends that learning and cognition is an integral part of what is learned. From this situative point of view, Han and Hill (2006) described collaborative learning as "a social process of learning that takes place in the context of communities of inquiry". Collaborative learning in this context is therefore not just an individual effort, but also a collective effort based on distributed intelligence.
While situated learning theory informs how learning might occur in a virtual environment, it should be noted that the affordances of Web-based technology creates a distinct context. Most of the theories related to collaborative learning are based on models developed using face-to-face pedagogy (Bonk & Dennen, 2003) . We may not know whether or how these theories developed from research on face-to-face educational settings might apply to a WBLE. In the next section, different conceptual frameworks related to WBLE are described, including specific opportunities and challenges in conducting research in this area.
Conceptual Frameworks for WBLE: Research-based Examples
Recent research reported critical variables related to learning in WBLEs: pedagogical strategies, role of facilitator, seamlessness of technology, nature of the tasks (i.e., well-defined tasks), and group interaction processes (Arbaugh, 2001; Kanuka, 2002; McKenzie & Murphy, 2000) . Different conceptual frameworks have used these five variables to describe learning in WBLEs. For purposes of this review, the models selected are specifically focused on the social aspect of learning and distinctive features of the learning context (see Table 1 for a summary). Garrison, Anderson, and Archer's model (2000) clarified the concept of virtual communities, describing it as a community of inquiry. This notion of community is important, as it recognizes that collaborative learning is more than a cognitive process. Further, they proposed that learning occurs in this setting as result of the interaction of three essential elements: cognitive presence, social presence, and teaching presence. Cognitive presence refers to the extent to which the participants in a community are able to construct meaning through sustained communication. Social presence refers to the ability of participants in the community to project their personal characteristics, thereby presenting themselves to the other participants as "real people." Teaching presence refers to the design of the educational experience and facilitation. Garrison et al.' s model proposes that these elements should be combined with each other in any community of inquiry, stating that the interaction among the elements brings a distinct experience to the teaching and learning outcomes. Harasim (2002) also proposed a theoretical framework for how learning occurs in WBLEs. In her model of conceptual change, Harasim identified three processes to explain the path from divergent to convergent thinking: idea generating, idea linking, and idea convergence. In this framework, individual participants generate ideas by verbalizing (e.g., composing and posting); elaborating on each other's perspective links individual ideas; and finally, the community actively engages the co-construction of knowledge based on shared meaning. Harasim confirms what other researchers (e.g., Brown & Palinscar, 1989; Bruffee, 1999; Cranton, 1996; Roschelle, 1996) have indicated: the essence of collaboration is the convergence, namely, construction of shared knowledge. Gunawardena, Lowe, and Anderson (1997) proposed the Interaction Analysis Model for Examining Social Construction of Knowledge in Computer Conferencing. This model, built upon grounded theory principles, represents a constructivist view of learning and suggests an alternative definition of interaction that emphasizes functions as the vehicle for co-creation of knowledge. More specifically, Gunawardena et al.'s model specifies five phases of knowledge co-construction: sharing/comparing of information, discovery and exploration of dissonance of inconsistency among participants, negotiation of meaning or knowledge co-construction, testing and modification, and phrasing of agreement and application of newly constructed meaning. They also proposed sub categories for each phase (see Table 1 ).
Opportunities and Challenges
One of the benefits from the models reviewed above is that these models are extensive and informative, since they integrate critical variables related to learning in WBLE. In addition, two of the models (Gunawardena et al., 1997; Harasim, 2002) are grounded on empirical studies and provide extensive reviews of existing theories and analysis protocols. Other researchers (e.g., Islas, 2004 , Kanuka & Anderson, 1998 are also exploring these models (Garrison et al., 2000; Harasim, 2002) in an attempt to further the investigation of the interaction and learning process. In light of incorporating critical contextual variables and cognitive process of learning, and the focus on a qualitative investigation of the learning/interaction process, these models are great starting points for further research.
However, several challenges can be surmised from this review of the three models. First, by applying a conceptual framework to empirical studies, any one of the models reviewed may only be able to indicate the kind of messages that were generated during a discussion session rather than how learning occurred. This may be associated with a limitation of the frameworks themselves: they are more descriptive, rather than prescriptive. As Pea (1993) stated, "a descriptive approach examines how learners enact the cultural practices for designing, constructing, and displaying distributed intelligence in activity and a prescriptive approach investigates how learners should acquire such cultural practices" (p. 72). Thus, simply applying pre-established codes (i.e., protocols) may result in only partial success, failing to examine the learning process extensively.
There are other potential problems associated with applying pre-established coding schemes. As reviewed, each coding scheme lacks discrimination capability. That is, the pre-established analytic code does not enable the researchers to differentiate each category appropriately as a result of the complexity of the codes (Fahy, 2001) . This relates to a third challenge: applying protocols established by other researchers may lead to simple quantification of the result (i.e., reporting types and numbers of postings). For example, while Harasim (2002) provided extensive analysis protocols, there is a certain level of ambiguity among the subcategories (e.g., qualitative change in nature of the discourse in "idea linking" in Table 1 ).
Yet another challenge found in the three models was that dimensions of technology, mode of communication, and other related factors for technologymediated collaborative learning may not be fully considered. As reviewed, the application of the developed conceptual frameworks tends to focus on analysis of the transcripts of discussion. It is difficult to find in an analysis of transcripts alone evidence that collaborative learning or interaction has occurred in an online environment. To confirm that learning is supported while using Web technologies, the roles of technology, mode of communication and coordination, and other salient factors (i.e., contextual indicators, social indicators) must be considered. Therefore, we contend that analysis schemes used for WBLEs must be more robust and flexible so as to meet multiple needs.
RESEARCH DESIGN
The focus of this case study was to develop an understanding of how student collaborative learning was supported in asynchronous discussions. The case in this study was a single master's level course supported by a Web-based learning system (i.e., WebCT ® ). The selection of the context was purposeful (Patton, 2002) , and determined by case sampling (Goetz & LeCompte, 1984) . The context included the following attributes: 1) group orientation of the class; 2) asynchronous discussion as primary implementation method; and 3) similarities and differences of the participants. The three characteristics were important for examining the process of co-constructing knowledge, and for investigating student collaborative learning.
The implementation of the course, based out of a research university in the south, took place during a short session in the summer (4 weeks). The participants included the university instructor (n = 1; more than 7 years of WBLE experience, the second author of this article); doctoral students as facilitators (n = 2; one with some Web-based teaching experience, the first author of this article); K-12 teachers and school media library specialists as students (n = 23) (see Table 2 for an overview of the student participants).
The participants were dominantly female (n = 22, 96%) and Caucasian (n = 21, 91%). Most of the students were working full-time in a K-12 environment (e.g., teachers or school media library specialists). At the time of the study, the majority of the students (n = 21, 91%) had taken at least one other course online via an asynchronous Web-based tool. There were six different project groups (n = 3-4 per group) and two groups were paired as a discussion group; consequently, there were three discussion groups (n = 6-8 per group).
The goal of this master's level course, Instructional Design, was to provide an introduction to the process of instructional design within a hands-on context. The short-session course (4 weeks) was offered via 16 meetings within a blended technology enhanced learning environment. Participants met face-to-face as well as virtually (bulletin boards, chat rooms). The first author of this article was a facilitator in the course; her primary responsibility included supporting students to complete their individual assignments and group projects, and moderating the asynchronous discussion during the course. The first author also was responsible for data collection (i.e., interviews, a focus group interview, transcripts of discussion board) and principal data analysis. The second author was the major instructor of the course and her primary responsibilities included course design, implementation, and evaluation during the course.
Data Generation Methods
Various sources of data were used in this study: transcripts of interviews, transcripts of discussion board, mid-term surveys and final course evaluations. A variety of data sources were considered important to identify critical indicators that facilitate students' learning. A focus group interview with one group (three individuals), and seven 30-45 minutes in-depth interviews were conducted during the course. In conducting the interviews, one of the researchers (first author of this article) asked the individual participants questions about their individual and collaborative learning experiences in this course. The individual interviews and focus group interview were audio taped and transcribed. The transcripts of discussion board discussions were collected as a compiled text file at the end of the course.
Data Analysis
The analysis process was complex and included a variety of methods (see Figure 1 for a depiction of the analysis procedure).
Initial analysis of the data focused on inductive methods. Inductive analysis, specifically of transcripts of interviews and the focus group, informed and provided main categories (e.g., context, community, cognition), for further exploration. Three main approaches were used in the inductive analysis process: meaning condensation (reducing long statements into more concise formulations), meaning categorization (coding the text into categories), and meaning interpretation (recontextualizing what is said in a specific context) (Kvale, 1996) .
Discourse analysis was the primary analysis method used for the discussion board transcripts. There are multiple perspectives on discourse and discourse analysis (Gill, 2000; MacLure, 2003; Wood & Kroger, 2000) ; in this study, discourse was defined as "a means of constituting cognition" (Resnick, Pontecorvo, & Säljö, 1997, p. 2) from a situated cognition viewpoint. An important assumption in discourse analysis is that knowledge is socially constructed, and language is constructive and situated within a social context (Gee, 1997 (Gee, , 1999 Gill, 2000) . Compared to some of the existing models reviewed earlier, the analysis of this study focused on qualitative aspects of interaction and learning, attempting to establish a data-grounded and theory-guided analysis approach. Specifically, Gill's (2000) introductory chapter on discourse analysis guided the analysis procedure: reading and interrogating the text, choosing text for in depth analysis, and open coding. All transcripts from the asynchronous discussion board were read, reread, compared, and contrasted. In this process, several main categories from the data were eliminated or collapsed together as they were considered as overlapping or repetitive.
For in-depth analysis, the transcripts of one discussion forum from one group (n = 8 participants, combination of two project groups, Big Bird and Barney) were selected. The selected discussion group was based on the amount of data provided by the group making it an "information-rich case" (Patton, 2002) . Specifically, the majority of the participants in discussion group voluntarily participated in interviews (n = 3) and a focus group interview (n = 3). Further, the amount of data from the bulletin board was significant. The total number of messages was 16% more than the next closest group (170 vs. 105 messages).
The fundamental unit of analysis (c.f., Henri, 1992) was the individual message and initial analysis was directed at identifying the purpose of each message (e.g., define goals, modify goals) and strategies used in composing message (e.g., questioning, illustration), as well as how the learning process was presented in an individual message(s) (e.g., idea initiation, integration) and the learning outcome through the discussion (e.g., shared goals, negotiated meaning). Finally, emerging patterns were integrated and the nature of the discourse was identified.
Triangulation (i.e., use of multiple participants, multiple researchers, multiple data sources, and multiple methods) and peer examination were employed during analysis to establish credibility and transferability of the study (i.e., internal validity and external validity (see Krefting, 1991) ). Along with the triangulation and peer examination, to certify the consistency with which categories are assigned to the same category by different researchers and by the same researcher on different occasions (i.e., reliability or dependability (see Krefting, 1991; Silverman, 2001) ), a code-recode procedure (i.e., constant comparative analysis, (see Glaser & Strauss, 1967) ) was also employed.
FINDINGS
The findings have been organized in several ways to guide an understanding of the results. First, the six themes resulting from the analysis are organized according to three main categories: context, community and cognition. Multiple indicators (a total of 19) of the categories that support students' collaborative learning in WBLE were identified from the data. Table 3 summarizes the categories, themes and indicators. We explore each of the main categories and themes in the sections that follow.
Context
Context "is provided by the history of the situation, past interaction sequences, and the anticipation of future interaction sequences" (Vrasidas & Glass, 2002, p. 34) . From the situative perspective, "there is no separation of knowing from that which is known; rather, there is an assumption that practice, meaning, and identity constitute and are constituted within context" (Barab & Kirschner, 2001, p. 6) . Factors related to the context where learning occurs are a crucial source of data as they inform how learning occurs, how learning is perceived, and how different factors are related. The main categories for context include structural support and active participation.
Structural Support
Providing support for students was a central theme from the data. Structure is defined as "the instructional strategy that provides the framework for the learning activity" (Fisher, 2000, p. 82) . Nine participants in interviews and a focus group interview indicated that structural support was particularly important at the beginning of the class when students were more likely to experience frustration and apprehension. For example, participants indicated that the time intensiveness and online features of the class were the biggest challenges. However, participants 
expressed that during the course, several structural supports, were useful in guiding them to establish and achieve their own goal and tasks for the class. Students' perception of the success of the course developed over time and was indicated by the following: use of small discussion groups and multiple modes of communication.
Use of Small Discussion Groups -One way structural support was provided in this course was by dividing the class into a small discussion groups (8 or less participants per group). The participants indicated use of small discussion groups as one of the most valuable class experiences. For example, Jane who took two courses offered by WebCT prior to this course stated: "I never felt connected with it [an online discussion] as much as I did this time and I think that the reason I felt so connected with the discussion this time was because we had our little groups and it wasn't like everybody was answering to it." Chloe who was in the first semester of the program also stated: "I thought it was good to have a small group that you read theirs [messages] and they read yours as opposed to having to give feedback on the whole class. I think that would have been a little bit overwhelming…" As Jane and Chloe stated, in addition to helping with the overall nature of the class, the use of small discussion groups also appears to have supported students with engaging in more in-depth discussion and building a sense of community.
Multiple Modes of Communication -Eight participants in interviews and a focus group interview described that they benefited from different modes of communication. In this class, the majority of the communication occurred in asynchronous discussion boards and weekly face-to-face workshops. The instructor encouraged all the students in the class to use WebCT ® as a "one-stop" place for information, resources, discussions, and assignment. Three participants in interviews reported that a concentration of all class information in one place (i.e., WebCT ® ) as useful and supportive. For example, Miranda who was an experienced learner in using WebCT stated: "I like WebCT because all the information is there when I need to or if I'm inclined to, I can go and read what other people have said so in that respect I like knowing that that is there." Another student stated in the mid term survey (not named because the survey was anonymous): "I really like the Website. It helps get me organized for the day and the week, and it helps keep me focused on what I need to be doing right then . . . . Again, keep me on track, and it makes me feel good when I can check something off."
Several other communication strategies were used to support the students during the course. Virtual office hours were held twice a week to support students learning and completion of their projects. The university instructor sent out CSM messages (i.e., "could, should, and must") each week and most participants indicated that they found the messages were useful for managing their time, tasks, and discussion. In addition to CSM messages, the facilitators were also willing to provide immediate responses for e-mail messages from students (within 24 hours), and five participants who completed the mid-term survey indicated that instant responses for their questions were very helpful during the week.
Participants also reported that they used informal communication modes in addition to the "formal" communication methods. The informal communication modes were student driven, primarily task-focused and occurred voluntarily. For example, participants reported that the majority of the small groups in the class used the chat room feature of WebCT® to brainstorm and make decisions for their projects. Karin who had no experience in using a chat room before the class stated during the interview, "Chat room was a way of catching up and reassuring ourselves." Jane also mentioned that, "We even had fun on it, we were cracking jokes with each other." As Jane stated, in addition to completing work, many of the students in the entire class used the chat rooms for informal discussions (e.g., sharing individual experiences in this class and their work or even daily life). In interviews, one participant indicated that her group found frequent use of e-mails helpful. Yet another participant indicated during the interview that her group used phone calls for group projects and related discussions.
Participants indicated that their informal communication was a meaningful learning experience. For example, Jamie who initiated the idea of using a chat room for group work mentioned during the focus group interview, "… [the voluntary] chat rooms had more discussion [when compared to discussion board]." Julie (in the same group with Jamie) reinforced Jamie's statement, adding that she thought there was more discussion, "because we were getting an immediate feedback [on the group project]" during the focus group interview. While the discussion board allowed students to discuss topics related to course content and group tasks, participants perceived the occasional use of a chat room was more effective in terms of immediate feedback.
Active Participation
Active participation was another theme within the category of context. We define active participation as participation in a collaborative process of learning. Participation is a crucial element, otherwise collaboration may not occur (Ingram & Hathorn, 2004) . The data indicated four primary indicators of active participation: generation of messages, open nature of communication, active observation, and awareness of others.
Generation of Messages -One indicator of active participation was the generation of messages. During the 4 weeks of the class, a total of 621 messages were generated. The majority of the messages generated via asynchronous discussion board (87%) were directly related to course content and students posted 74% of the messages in the entire class. Many researchers have used the number of messages as a way to indicate participation (Ingram & Hathorn, 2004; Vrasidas & McIssac, 1999) . Quantity of messages can be regarded as a critical indicator of the level of participation. However, as Harasim (2002) As Carrie qualified, the discussion is captured as text and participation can be distributed across time, consequently extending the opportunity to contribute the discussion. In that way, as Carrie described, more participants can be involved in the discussion.
Active Observation -One indicator of active participation that occurred within the discussions was "active observation." Active observation, or vicarious interaction (Sutton, 2001) , involves students' participation in online discussion by reading the postings, not just by generating the messages. One sign that active observation was occurring was the number of messages that were read by the participants in the discussion board. The total number of messages read by participants was 5576 (242 on average). While these numbers simply indicate that participants opened the message, it does not mean that the participant was not actively engaging the content (Sutton, 2001) . As indicated in the literature, simply reading a posting does not always necessarily lead to responding (Goldman, Crosby, Swan, & Shea, 2005) .
The participants also confirmed active observation during the interviews. For example, Chloe was ranked as the most frequent reader during the course. Records from the WebCT database indicated that she read 574 messages during the course. Chloe stated during the interview, "I tried to read all of them [messages generated by other groups] . . . I thought that they would also bring up things that our group hadn't thought about. It was kind of nice to read some different points of view. . . . [but] I never responded, I was just a silent observer." As Chloe's statement indicates, students still participated in discussion, not by responding, but by reading the postings.
Awareness of Others -Awareness of others means that the participants in the discussion are composing and posting messages with an awareness that they will be "read" by other participants (Davis & Brewer, 1997; Werry, 1996) . When one is aware of others in an asynchronous discussion (i.e., one-to-many communication), it means that participants assume that others may respond to their messages. Furthermore, the participants may monitor their learning by observing how others respond and what they do with the information that is shared.
For example, Jane posted her message at the end of a discussion during the week, starting the statement, "I know I am so late responding and this may not be read but I wanted to comment." As she expressed, the discussion moved forward to next topics, and she assumed that others would not check the previous discussion thread. Miranda provided another example. She indicated that she often found the discussion challenging during the course, as exemplified by the following statement during the interview, ". . . for the most part it didn't feel like a discussion and in some cases I didn't get any feedback so it wasn't." As Miranda indicated, a participant may feel that a discussion has not occurred during the course if others do not always respond to her messages. These statements clearly point out a student understands, and may even want, others to read the messages posted when she is engaged in the discussion.
The participants also exhibited awareness of others in acknowledging the larger course context. For example, awareness of others functioned to trigger student initiation in the discussion boards. In one of the asynchronous discussion boards, Sean one of the group members of Big Bird wrote, "Hi, all. I noticed that the other two forums had the question for the discussion board posted. I'm going to assume that our forum is discussing the same material." There were "guiding questions" for each discussion during the week, and one of the primary roles of the facilitators was to post and start the discussion. However, as quoted above, participants were willing to take this responsibility and begin their discussion with guiding questions or student-generated question. Because he was exploring other discussion boards, and was aware of others' behavior, the participant took a lead with moving his group forward.
Students also indicated that they would not want to miss what others are thinking, as exemplified in Chloe's statement quoted previously. In this study, most participants found the use of small groups for discussion was positive and helped support their learning. However, there was also concern that they would miss different perspectives from other groups and individuals in the class. Like Chloe, Julie who also showed high rate of reading the messages (i.e., 370) mentioned, "we probably missed out on a lot of ideas." Julie and Chloe's statements indicate that participants did not want to miss other groups' discussion when each participant was involved in own discussion group. They were aware of other groups were discussing in different forums; consequently, this led them to participate in other forums, not by posting, but rather by reading the discussion.
Awareness of others and acknowledgment of other's behaviors also helped to facilitate group awareness of their participation (e.g., level, quality). For example, Jamie posted the following to her group (Barney) discussion board: "Hey have you noticed we are the most "talkative" bunch with postings . . . hm . . . wonder why . . . ?" This serves as another example of how awareness triggered students' initiation. Davis and Brewer (1997) have indicated that these forms of awareness not only help with immediate participation in online discussions, they also create habits of observation that can assist in other forms of communication as well (e.g., face-to-face interactions). The notion of "awareness of others" is also an important indicator that provides a better understanding of the social process of learning in terms of community building in WBLE.
Community
The idea of communities has received much attention in online learning research (e.g., Palloff & Pratt, 1999; Reisman, Flores, & Edge, 2004; Renninger & Shumar, 2002) . Several definitions of community have been explored in the literature. For purposes of this study, community is defined as "groups that emerge when enough people interact and form webs of personal relationship" in an online context (Han & Hill, 2006) .
Another important aspect of community for this study is that it evolves according to the needs of its members (Bruffee, 1999) . One way a sense of community can evolve is through ongoing communication. The communication serves as a constant stimulus to engage in the social process of learning (Bruffee, 1999; Jelink & Carr, 1996; Wood & Smith, 2001) . Participants engaged in class activities and discussions draw upon their own experiences to link with, extend, or debate the discussion focus. Participants in this study reported they perceived a sense of community was built during the class specifically through asynchronous discussion and group work. Two primary indicators were found in the data to support the development of community: a formation of membership and generation of social dialogue.
A Formation of Membership
Group Cohesiveness -A strong and supportive group appeared to be a key contributor to building a sense of community within the course. Most participants indicated that they valued the group discussion. As stated by Debb in her group (Big Bird) discussion board:
. . . I'm so honored to get to know such a great group of knowledgeable people! When I become a MS [media specialist], I certainly hope I'll being seeing all of you in lots of media situations, and it would be wonderful to have your input when I'm struggling. I just love the communication.
The discussions not only helped to support learning, it also assisted in sustaining individual and group relationships. In an interview, Jane also stated that, It's kind of hard sometimes to fit in when you don't come from an educational background. When you get involved in the discussion boards you feel like you fit in. Because the groups welcome your comments and respond to your comments and I think that really helps to integrate all walks and different paths that people have come to this class.
As Jane indicated, "rapport" built upon ongoing conversations with group members stimulated her participation in the class and helped to facilitate developing a sense of community.
Cultural Change -A willingness to accept different cultures and finding shared experiences are key factors in developing and forming membership in virtual learning communities (Wood & Smith, 2001) . Even though the majority of the participants were homogeneous in terms of the context from which they came (i.e., K-12 teachers or school media library specialists), they still entered the course-related conversation, speaking different languages that reflected different backgrounds and/or the specific school communities of which they were members. For example, most participants were involved in a K-12 context. Those who did not have educational background initially reported a lack of familiarity with the culture and appear unwilling to participate in the discussions at first. However, as the course continued, it appeared that all of the participants, regardless of background, were able to share diverse cultural perspectives and then were also able to adapt them to the shared culture.
Formation of membership did take individual effort and time even with given time intensiveness (i.e., 4 weeks). Nine participants in interviews and a focus group interview indicated they were apprehensive toward participating at the beginning of the class as they were unsure of the course content and/or different backgrounds of the participants and how that might align with their own background. Jane described her experience at the beginning of the class, "Sometimes I felt like I couldn't jump into the conversation . . . I didn't really comment cause I didn't feel like I could jump into it for some reason." Then, she described how her experience changed over time:
It [the discussion board] helped me understand where people were coming from and it reinforced what I was reading. . . . They might say something that might trigger me to say something and it seemed more funneled and I wanted to go back and see what this person had to say . . . I wanted to participate a little bit more because it was with a group of folks that I had started a rapport with.
Jane's experience serves as a good example of how perceptions of membership can develop over time.
Use of Member Specific "Jargon" -Another indicator of membership formation was repetitive use of member specific jargon (c.f., Membership categorization devices, Silverman, 1998) . Member specific jargon was frequently employed by participants to specify the context, define the meaning, and express identities that would primarily be meaningful to those in the group (Silverman, 1998; Wortham, 2004) . The following is an example of the use of the member specific jargon from the discussion board:
Unfortunately, we very rarely get asked by the county or even our own administrators about what we like and don't like in our curriculum. There are opportunities to serve on county committees to assess the AKS (QCC's) so I guess that is the way that they determine feedback. Doesn't seem like the best solution to me (Alice).
The example can be described as use of specific jargon already known and shared amongst participants. General meanings were interpreted from a schoolteachers' and/or school library media specialists' perspective.
Participants like Jane, who was a former trainer in a human resource department and now transitioning to the media specialist position, faced anxiety at the beginning of the class with the frequent use of initials to discuss various aspects of their projects (e.g., Quality Core Curriculum, QCC; Iowa Tests of Basic Skills, ITBS) in multiple contexts (i.e., in class, in discussion board, or in their group tasks). As Jane stated during the interview, So I learned some things while I was there about that teachers are required to do and the classroom I'm learning a lot more about QCC's as people talk about them. . . . It introduced some new concepts sometimes because it introduced some things that I had not know about in the teaching world because I'm not from [an] educational background.
Jane learned about a new culture and specific meanings of context from other participants in use of asynchronous discussion board.
The importance of formation of membership is that it acknowledges there are differences amongst people and creates conditions in which participants can negotiate the boundaries between the communities where a participant belongs and the one where the others belong. One goal of this community was to help participants become fluent in the discourse of the school library media community and to make it normal discourse for them as well. Furthermore, the formed and shared membership becomes a basis for developing a connection, and therefore building a sense of community.
Generation of Social Dialogue
Social dialogue is described as a means of providing opportunities for participants to present their personal background, belief, and characteristics (Collison, Elbaum, Haavind, & Tinker, 2000; Jenlink & Carr, 1996) . Social dialogue appears to have become a key contributor to the learning experience in terms of providing stimulus to engage in discussion and developing social presence.
Stimulus to Engage in Discussion -Some participants indicated that simple agreement or encouragement postings on the discussion board helped to sustain their motivation and build a sense of community. Jane provided some insight into how the more socially focused postings assisted with feelings of belonging: "Or they would say, "well yeah I think that's a great point that this person made" and make the folks who were not really in education feel like they could contribute to the discussion." As Jane indicated, participants in an online discussion may find that messages provide the stimuli to continue contributing to the discussion.
Karin who was a former public librarian and currently in the first year of career in a school context provided another example when she stated in the discussion board:
. . . I'm trying to adapt everything I've learned (and taught) in public libraries to this new setting. . . . Most of the time I felt like I'm treading water to survive this first class, so it made me SO happy Saturday to bring something to the table. My teammates made me feel like I'm making valid contributions! Karin expressed how others' responses of her message and acknowledgment of her contribution provided stimuli to engage in the discussion. While simple acknowledgment is not regarded as a meaningful interaction (Ingram & Hathorn, 2004) , as shown in data, social dialogue encouraged participants to participate in the discussion.
Developing Social Presence -The data indicated that the use of social dialogue also assisted in building a supportive relationship with group members and a sense of "social presence" (Garrison et al., 2000) . As stated by Karin:
It [discussion board] is an important component into making us feel like a community, even when I'm isolated and at home, everyone is all around us geographic region and yet when I go on there and I see a part of a conversation, it has a way of, pulling us in and letting us still be in one community. It's a big community building. It's very much of a community-building tool when we're all suffering.
Social dialogue appears to have reinforced the learning experience and further assisted with the development of a sense of community.
As a result of community building during the course, participants also reported that use of discussion board enabled them to develop collaborative learning skills. For example, Miranda mentioned during the interview, "I know that I tend to be the kind of loner who likes to work alone a lot . . . there was a lot of collaboration in the class and I'm getting used to it and the ladies I worked with in this class were really easy to get along with and get it done kind of people who all seem to get along ok, and that part was really good." Jane also mentioned something similar during the interview, "I value the interaction in the group and my learning style is an individual so that's a big change for me and I learned so much." As the participants described, despite an individual's learning preference (i.e., learning style), in-group learning context, they were able to develop collaborative skills to learn.
Cognition
WBLEs can provide an environment for exploration and sharing of ideas, where learning is a collective and participatory process. Any form of technologymediated communication relies on language on some level. Asynchronous communication is highly text-based (i.e., written and typed language), thus writing is a core activity. Participants write about socially shared topics (i.e., course content and tasks) and individual understanding is presented in a social context. Cognitive indicators serve to illustrate how individual as well as group learning occurs in this context. Two main themes related to cognition resulted from data analysis: social process of learning and communal facilitation.
Social Process of Learning
Sharing Perspectives -Since face-to-face workshops focused on hands-on experience with instructional design techniques and teamwork, the asynchronous discussions were the primary means of discussing content in this course. While collaboration and group learning can be emphasized, individual learning remains an important, and necessary, consideration for the advancement of knowledge as a group (Salomon, 1993) . Participants perceived that the use of asynchronous discussion reinforced their individual learning and also enabled them to connect individual reflections in a collaborative environment. In addition, participants also reported that the online discussion expanded their existing knowledge by providing a forum for sharing different perspectives.
In order for individual learning (e.g., self-reflection) to occur, the environment should provide the support and the ability to share ideas and critically reflect on the discussion presented and on personal understanding (Palloff & Pratt, 1999) . Jane qualifies how participation in discussion supported her individual learning.
When we were discussing that particular topic, it helped me relate that back to what we were reading and then discussing on discussion boards and then other people's thoughts… so the discussion board was that forum where I could go and instantly learn something new and then reinforce something that I had been reading or talking to someone about.
As Jane stated, individual understanding is being reinforced by participation in a social process of learning. Similarly, Chloe also mentioned that, Chloe's statement also indicates how individual learning is supported by group discussion. Sharing different perspectives appears to have enabled this connection; consequently, knowledge emerged through the interactions as interwoven understanding. The examples above indicate that participants perceived their learning through the asynchronous discussion as a social process. As Palloff and Pratt (1999) described, the learning experience in WBLE can be a "mutually empowering act" (p. 26). Individuals present their own reflection and understanding in posted messages during the discussion, and these distinctive messages connected through interaction (i.e., read and respond) among participants.
Convergence -As Harasim (2002) described in her conceptual model, "idea structuring, through gradual convergence, reaches a level of intellectual synthesis, understanding and consensus, agree to disagree, and/or co-production" (p. 185) in collaborative learning on the Web. In online learning contexts, participants engage a process of co-construction of knowledge through facilitated communication and interaction. Consequently, individual contributions emerge and approached general consensus, producing "collective intelligence" as a result. The following example is a condensed version of the of discussion board, indicating how convergence is found in the data. Do you guys think that sometimes we blur the line between goals and objectives? For instance, I conducted a workshop for my women's organization called in Pursuit of Goals. In that workshop we looked at overall goals as a bumper sticker or where do you want to be, what do you want to achieve. Objectives were the steps to get you to where you want to be. But my question is how do you make sure you have a distinction between goals and objectives or do you guys see them as the same thing? (Jane) [replied to Jane's message above] Jane, the distinction between goals and objectives is sometimes (often) blurred for me. I think your idea is good, that goals are the big ideas. You have to keep that idea in the forefront of your mind. (Debb) Later in the discussion, Annette, who was in the same group, posted the messages based on others' ideas and general agreement on the idea, I think I like the way Jane has described it in a post further down: the goals are the "big" things . . . and the objectives become more like steps forgetting to the goals. . . . the idea of goals as being the overarching, framing ideas behind a sort of "to do" list of objectives, makes some sense to me.
Alice, a member in this group also concurred by stating, "I also think that Jane described the goals and objectives how I perceive them . . . goals are the big picture of what I want to accomplish and the objectives as the steps I need to take to accomplish the goals. . . ." It should be noted that one statement in the discussion board does not readily indicate the process of convergence and/or the resulting collective intelligence based on the discussion. Rather, examination of the continuous discussion is needed to understand how participants approach the conclusion.
Discussion Saturation -As some students stated during the interviews, there were "discussion saturation" points in the discussion groups. Jane provided a good example of this:
Everybody seemed to cover what I wanted to say before I could get to it . . . I was like OK well we've commented on that enough and I read them but there was some that I didn't jump in and I felt comfortable not doing that. . . . I just really soaked in what everybody else was saying and I felt that that was what that discussion board was for.
As indicated in Jane's statement, when participants perceived the topic is discussed enough and well developed, they are not willing to make superfluous comments.
Discussion saturation is related to another challenge associated with managing online discussions: time constraints. This challenge is two-fold. Like any form of class discussion, there comes a time when the discussion has to stop. In this course, the participants had 3 days for discussion of a certain topic. After that time it had to end so that another topic could be discussed. The other side of the challenge relates to the "asynchronicity" of the discussion. As stated by Miranda: "And for the most part if you as a person did not post early and put all that stuff out there. Then it really felt like it was just becoming redundant everybody was saying the same thing." This may be particularly relevant when the discussion was redirected, or another topic of discussion was started. The participant may not be willing to make an effort to participate under these circumstances.
Communal Facilitation
In general, the discussion boards reflected the task-focused nature of the class; consequently, it focused on course content and/or group tasks. While the instructors served as "official" facilitators in the course, the participants also engaged in communal facilitation; that is, the members of an individual group would help to shift and move the conversation during a particular online discussion. Five types of communal facilitation were identified from the data: goal setting, reflection, connection, original reformulation, and re-direction (see Table  4 for an overview; see Han & Hill, 2005 , for more detail).
Goal Setting -Goal setting was used to define the goal(s) of a discussion, which in turn framed the topics of the discussion. Employing goal setting in their messages, students initiated ideas and presented guiding questions for the discussion. Asking questions, providing summaries and/or quotes were common strategies for this type of communal facilitation. For example, Jamie wrote in the beginning of the discussion: Do teachers have time to select, identify, locate reviews on, preview and then validate materials? How much of this is the media specialist's job? How are would a media specialist be expected to go to "find something on the planets" say?
If the message read, replied, and moved the discussion forward to new areas, it was considered to be a good indicator of goal setting.
Reflection -Reflection was used to represent an individual's understanding of a particular topic within an ongoing discussion. During the discussion, individual learners can enhance existing knowledge through individual reflection. Illustrations and explanations were common strategies for this type. Julie provided an example of reflection:
I guess it does seem a bit unnatural to officially classify a learning task, but I think that most teachers do it naturally. I think that the purpose is to make sure If the message is shared among participants and other students present their reflective thinking on the topic(s), the expected result of discussion is shared understanding.
Connection -The purpose of connection was to associate individual learning with collaborative learning. In this type of discourse, students shared different perspectives and evaluated others' opinion(s). Agreement and questioning were often used for connection. As mentioned, one statement or message does not always indicate the connection messages were created. The ongoing discussion previously presented in convergence section is a good example how connection messages were created and shared. In general, this thread moved from simple agreement to confirmation of the idea, thus enabling participants to reach mutual agreement.
Original Reformulation -Original reformulation was used to test existing knowledge or create new knowledge. Employing original reformulation in their messages, learners integrated the different points of view, extending and expanding understanding. Alice provided a good example of original reformulation: Just wondering . . . but as we will be (and some already are) Media Specialists, we will be more in the position of helping teachers make instructional objectives. We will not actually write them unless asked in the in-depth level. It sounds like we are support people. Do you not find that a teacher would go to their grade level teachers first before they would come to the MS? Just wondering if I understand this.
Questioning, argument, and reviewing were common strategies used for original reformulation. This type of message generates discussion that tests the original message against personal experience; consequently, students may generate a negotiated meaning as they seek to apply the information in a specific context.
Re-direction -Re-direction was used to alter or modify goals. Within the same discussion thread, participants, including instructor and students, modified and re-defined goals based on extended knowledge. This type of message helped to facilitate and open new threaded communications. Summary, evaluation, and questioning were strategies frequently used to re-direct the discussion, as illustrated in the following thread of a discussion board:
Being not from an educational background, I find it interesting how people place such emphasis on the standards. It reminds me of the emphasis placed on the bottom line in accounting . . . did we make or lose money? That was all they cared about . . . how they did. (Alice) Great parallel, Alice!! It really is about the bottom line in many ways . . . how did they do on the test, how does it compare to others (learner, schools, school districts, states, countries, planets. . . . oops! got carried away!! :-) It makes me wonder if this is an underlying theme in our society overall . . . bottom line. And how much of that is influenced by those in positions of power and their perspectives on the world. Any thoughts on this one? (Jo) In this message, the instructor, Jo, tried to extend the Alice's idea and formulate a question for further discussion. This message attempted to modify the goal of the present discussion and move forward to different topics. If the shared message generates new discussion topics, the result of the discussion may generate emerging themes.
As illustrated in the examples, individual messages in the discussion were read, interpreted, and responded to by other participants. Each message in an online discussion has a certain intention and is shared amongst participants (i.e., read and responded), thus facilitating dialogue. Discussion postings functioned as tools of facilitation as well as mechanisms for individual reflection.
DISCUSSION AND IMPLICATIONS
This study explored the factors indicating that collaborative learning is supported in a Web-based environment. Data provided initial indications that asynchronous discussion facilitates collaborative learning. The emerging themes from the data were categorized into three main categories: context, community, and cognition. Each category incorporates the multiple themes with indicators from the data to represent the themes. In summary:
• Context included structural support (e.g., use of small group discussion, multitude of communication) and active participation (e.g., open nature of participation, and awareness of others).
• Community included a formation of membership (e.g., cultural change, use of member specific jargon) and generation of social discourse (e.g., stimulus to engage in discussion, developing social presence).
• Cognition included social process of learning (i.e., sharing perspectives, convergence, discussion saturation) and communal facilitation (i.e., different types of discourse).
Overall, the data indicate that WBLEs can represent the foundational ideas of social learning theories: learning occurs in the community (Wenger, 1998) , students' learning is situated in social/cultural context , and the learning process and outcome is shared/distributed across the learners (Salomon, 1993) .
Context
As the data indicated, the learners' experience and learning process was situated in the WBLE context. Structural support and active participation is not separate from the learning itself; rather structure and participation constituted and supported the learning process (Barab & Kirschner, 2001) . In this course, multiple participants, time intensiveness, and emphasis on group process constituted the specific context that impacts students' learning and the nature of the discussion. These contextual foundations were also closely related to building a community of inquiry. Specifically, active participation was triggered by awareness of others along with active observation. As described in the findings section, members of each group were aware of other groups' discussion, consequently, they made attempts to join and read the discussion in the different forums. This awareness also signified the formation of membership and generated social discourse during the course.
Community
Participants described the asynchronous discussion as a means for community building, and a "reculturative process" that assisted them in becoming members of a knowledge community whose common quality was different from that of the knowledge communities to which they already belonged (Bruffee, 1999) . Sharing different perspectives through discussion enabled learners to bring their background and experience to the group, enabling and nurturing the creation of a new community. Individual contributions were equally valuable to group process in this culture (Garrison, 1992) . In addition, building community through forming membership and creating culture also empowered the collaborative learning process. As stated by Palloff and Pratt (1999) , sharing multiple viewpoints does not stop at participatory level; it also allows for learners to be responsive as well as reflective on given topics during the discussion.
Cognition
In WBLEs, knowledge is constructed through networked interactions and is distributed and mediated among learners. As data indicated, the nature of the online discourse is described as "communal facilitation" and the individual contribution reaches a co-construction process by connecting to the community's culture and other participants' perspectives. We also witnessed from the data how the social learning process establishes the collective intelligence with an equal emphasis on individual contribution and group process.
As indicated in the literature, language is a social artifact, intrinsically collaborative and constructive. Every time we write, we try to construct, reconstruct (or conserve) knowledge by explaining our beliefs to one another socially (Bruffee, 1999) . Using different strategies, individual participants enabled others to share, understand, and respond to messages. For example, in goal setting, a student asked a question to get the discussion started. In another instance, as in the examples in connection and original reformulation, students presented arguments to negotiate the meaning. In each example, the goal of the message was two fold: to present individual understanding and to get involved in the discussion.
Communal facilitation can also be described as "the process of grounding" (Kirschner et al., 2004) . The discussion starts as a participant makes unshared knowledge explicit (i.e., verbal of written) to other members of the community. Then, other participants read and reflect, responding to the original message. The initial idea is understood and interpreted based on other participants' perspectives, and the discussion may continue until mutual understanding is achieved.
These emerging patterns do not imply that the five types always come in this sequence. For example, not every thread began with a "goal setting" type message. Many were initiated with a "reflection" or "connection" message. Several features of interactions in WBLEs may explain why the types of messages do not occur in a particular sequence. One is that current computer conferencing technology supports the linear, hierarchical organization of discussion messages. That is, the turn-taking system is partially controlled by the technology; consequently, it generated a different order of interactions, one based on the convenience of the system rather than the actual flow of the dialogue.
The system issue is also closely related to the asynchronicity of the discussion. The temporal gap between the posted messages and topics might have been addressed in a different context (i.e., e-mail, chat room). Yet another reason may be time constraints of the course. Within a given time frame, the class moved forward to the next topic, and then the discussion may not have continued. Or learners simply generated two or three types of messages during the discussion and did not generate other types of messages.
The contribution of individual messages was identified as "communal facilitation" and it is further examined in Han and Hill (2005) . The five types of messages may help identify how discourse is generated through the discussion and how discourse is socially interwoven to provide a better understanding of how individual learners facilitate and contribute to the discussion.
Implications for Practice
From the data, we found each category (i.e., context, community, cognition) to be a rich resource for practice in terms of empowering the learning in WBLE. In terms of context, we recommended the use of small discussion groups to reduce challenges in managing the large number of messages generated during the session (i.e., course, seminar) and to support students with engaging in more in-depth discussions. Small groups also appear to support building strong group relationships and a sense of community (Palloff & Pratt, 1999) . In addition, use of multiple modes of communication assists active participation, group-focused activity, and dynamic interaction among learners.
Nurturing the culture of community appears to be a key contributor to the perception of a successful learning experience (Palloff & Pratt, 1999) . To accomplish this, encouraging participants to share background and experiences formally (i.e., content-focused discussion) and informally (i.e., use of "chit chat" space) is suggested. As data indicated, generation of social dialogue may encourage participants to engage in discussion, enabling the development of social presence.
In terms of cognition, it is crucial for participants to be engaged in meaningful discussion and facilitate the discussion with each other (Ingram & Hathorn, 2004) . We believe the five types of online discourse can support understanding and learning in WBLE, particularly when participants communally facilitate the discussion. Even though current realities may impede group dynamics in WBLE (e.g., time constraints, technological capabilities), the consistent use of communal facilitation may sustain interaction and co-construction of knowledge.
We also found considerations for when we design, develop, and implement WBLEs. First, as stated as one of the challenges, students may find WBLE challenging because of the self-directed and self-regulated nature of the context. Supporting participants' individual styles and honoring their experiences is important. Creating a course Website with all class information in one place is one strategy that may be helpful. Guiding participants through the course with management strategies (e.g., CSM (could, should, and must) messages), is also recommended. As instructors and co-learners, we should encourage students to be involved in student-centered learning with immediate and frequent feedback (Arbaugh, 2001) .
Recommendations for Future Research
One area that should be considered for future research is to examine how identified indicators might affect how learning occurs in WBLE. The themes explored in this study are grounded on students' perception and experience, thus, how these affect their actual learning should be examined. As Swan and Shea (2005) remind us, research on the gap between perceived learning and actual achievement is needed. Student participants in this study pointed out they learned a great deal of knowledge, about how to apply that knowledge to their future practice, and every participant passed the class with high score (e.g., grade A). The level of achievement was not a crucial factor in this case; however, future research attending to perceived and actual learning is needed.
As we pointed out in a previous section, observation and analysis of how learning occurs in WBLE is a challenging task. Students' learning might be partially reflected in asynchronous discussion (Sutton, 2001) . However, responses to the messages are not always posted. Even if the message was shared (i.e., read by other participants), if it is not responded to explicitly, we may not able to observe whether mutual understanding or agreement has occurred. If we are to support knowledge-building discourse in educational settings, we need to establish the construction of knowledge as a social activity, with new ideas and information brought into the discourses of a community that shares goals for knowledge advancement and recognizes contributions. Further analysis of discussion should focus on examining the cognitive process of individual messages as a collection of concepts and procedures within a social context.
Finally, as mentioned earlier, more research is needed so that we can further extend our understanding of how to fully benefit from a variety of communication tools to facilitate learning at different times in online learning experience. To accomplish this, we need to examine the structure of different technologies and how they contribute to social and cognitive processes as well as individual and group processes (Strijbos, Kirschner, & Martens, 2004) . Moreover, we need to develop technology that can help organize and structure the discussion in a variety of ways (Alavi & Duftner, 2005; . In doing so, the technology may be able to support thick discourse, sustaining it through interruption (i.e., delayed response) and across distances, providing continuity over time.
CONCLUSION
The results of this study presented three key categories for facilitating collaboration in WBLEs: context, community, and cognition. Even though research and development in this area is somewhat hampered by current challenges in the implementation of WBLEs, the lack of compelling theory, and the complex interplay of the variables, themes as enhancers and detractors of collaborative learning emerged. We believe theses themes are a robust ground to further develop and refine existing theory and serve as a foundation for future research.
